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????: Stability of anti-canonically balanced metrics
(?????????????)
? ?: ?? ??
???? 2 ???????????. ???? Fano ???????????????????????.
1 Part 1 (?? [10])
Part 1 ?? Kahler-Einstein ????????????, ???????????????. ????
X ? n ?? Fano ?????,  kKX ????????????. H(X; KX) ?  KX ??????
Hermite ??  ??? ! := (
p 1=2)@@ ??????????????, Bk ???????????
H0(X; kKX) ?? Hermite ???????.
Donaldson [3], [5]????, (???????)????  ?????????Hilbk; : H(X; KX)! Bk
???????? FSk : Bk ! H(X; KX) ?
h ;  iHilbk;() :=
Z
X
h ;  ik ; FSk(H) := 1
k
log
 
1
Nk
NkX
=1
jsj2
!
;
?????. ??? Nk ? H0(X; kKX) ??????, (s) ? H ?????????????. H 2 Bk
?
(Hilbk;  FSk)(H) = H
??????, H ?  ???? k ?????????.
??????????????????????, ???????  ???????? Monge-Ampere
?? MA() := !n=( KX)n ????????????, ?????????????. [2] ???? k ?
?????????????? Kahler ?????????. Phong-Sturm [9] ? k ??????????
(X; KX) ???? k ?? Chow ????????????????. ??????????? GIT ??
????????? Yau-Tian-Doanldson ???????????????????. ??? Fano ???
??????????????????????????????.
Fano ???????????????  ? Monge-Ampere ??????????? e  ????. ??
?  KX ????????? X ???????????????????????. e  ?????
 :=
e Z
X
e 
???.  ?????????? Donaldson ??????????????? [5]. ??? Fano ????
?????????????????? Kahler-Einstein ???????????????????????
??????.
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Phong-Sturm ?????????, ???????????????????????????????
??????. ?????, ??????????????????????, ?????? Ding ????
D(k)(H) :=
1
kNk
log detH   log
Z
X
e FSk(H); H 2 Bk
???????????????.
?? 1. (X ;L) ? (X; KX) ??? k ??????????, ??????? Bk ????? (Ht)t ???.
????
lim
t!1
d
dt
D(k)(Ht) + q = DF (X ;L) + Chowk(X ;L) (1)
?????. ??? DF (X ;L), Chowk(X ;L) ??? (X ;L) ? Donaldson-?????, Chow ?????
??, q ? (X; KX) ?????????????????????????.
?????? k ?????????????
Futk(X ;L) := kNk(DF (X ;L) + Chowk(X ;L))
????, ???????????????????:
?? 2. 1. X ???? k ? F ????????, ????? k ?????? (X ;L) ????
Futk(X ;L)  0 ?????;
2. X ???? k ? F ????????, X ???? k ? F ?????? Futk(X ;L) = 0 ?????
X = X  C ????????;
3. X ???? k ? F ???????, X ???? k ? F ?????? Futk(X ;L) = 0 ?????
(C ??????) X = X  C ????????;
4. X ???? F (?/?)???????, ???????? k ???? X ???? k ? F (?/?)?
??????.
?? 1 ??????:
?? 3. k ????????????? Fano ??????? k ? F ??????.
??? Phong-Sturm [9] ??????????. ?? F ????????????????????:
?? 4. 1. ??? Chow (?/?)???????? F (?/?)?????.
2. ?? K ???????? F ?????.
3. ??? F ?????? K ??????.
?? 1 ? Donaldson [4] ????????????? Donaldson ????? Fano ??????????
???.
?? 5. p; q ?, 1=p+ 1=q = 1 ??????????????. ??? Hermite ??  2 H(X; KX) ? p
???? 0 ?????????? (X ;L) ????, ???Z
X
n!!   n!( KX)n
q !nn!
1=q
  DF (X ;L)jj(X ;L)jjp ;
2
?????.
???????? [8] ???????????, ?????????. ????? 1 ???????? k ?
???????????, ??? k ?????????.
?????????????????????.
2 Part 2 (?? [7])
Part 2 ?? Ricci ???????? Fano ????? (Xi; !i) ? Gromov-Hausdor ??|Fano-Ricci
????|???.
! ? 2c1(X) ????? X ?? Kahler ????, F 2 C1(X;R) ? ! ? Ricci ??????, ???
? Ric(!)  ! = p 1@@F ?????????. ???? @ ?????? F
@
??
F
@
u := e F@

(eF@u); u 2 C1(X;R)
??????, ???? eF!n ????????????????????. ?? [6] ? Weitzenbock ??Z
X
jF
@
f j2 eF!n =
Z
X
jr00grad0f j2 eF!n +
Z
X
j@f j2 eF!n (2)
???? F
@
??????? 1 ???????, ????? 1 ???? 1 ??????????? Lie
?? h(X) ? Lie ????????????????. ??? Tian-Zhu [12] ??????????, X ?
Kahler-Ricci soliton ???????, ????  grad0F ? X ???????????????,
h(X) = h0(X)
M
>0
h(X) (3)
???????????. ??? h(X) ?  grad0F ??????  ???????, h0(X) ??????
? Lie ?????. ??? Kahler-Einstein ?????????????????. ????? Fano ???
?????? @ ??????????????????????.
??? Chen-Donaldson-Sun [1], Tian [11]??? Kahler-Einstein ???????????, ?????
????? Lie?????????????. Kahler-Einstein?????????????????? Ricci
????????? Fano ?????????. ???? Gromov-Hausdor ?? X1 ? Q-Fano variety
???, ???????????? (???????) Kahler-Einstein ???????. ???? X1 ???
???????? Lie ????????????????. ????????????????????. ?
??????????????? K ????? Kahler-Einstein ??????????. ????????
?, Chen-Donaldson-Sun ? Ding ???????????????, Tian ????? Gromov-Hausdor
?????? @ ??????????????????. ??????????????????????
?????, ??????????????????? Fano ?????? Gromov-Hausdor ??????
??????, ?? Tian-Zhu ??????????????.
Fano ????? (Xi; !i) ?, Ricci ???????????? Ric(!i)  K!i, ??????????
??, jjFijjL1 ??????????, ?? Fi ????? Ji ? L2 ???????????, ?????
Gromov-Hausdor ?? (X1; d1) ????. Ricci ????????????????????, X1 ??
????? C1;1 ???????????????.
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?? X1 ???????? @ ?????????????????. ????????????????
??????????????. ??????? (2) ????? Weitzenbock ??????, ???? Xi ?
??? (2) ???? i!1 ??????????:
?? 6. Z
X
jF
@
f j2 eF!n 
Z
X
jr00grad0f j2 eF!n +
Z
X
j@f j2 eF!n: (4)
?? F
@
?????????? 1(F@ ; X)  1 ?????.
??????????? @ ????????????????????????. ???? Gromov-
Hausdor ?????? Rellich ?????????????.
F
@
? 1 ???? 1 ???????. X1 ??????????????? Poisson ???????
???????, 1 ? Poisson ??????????????????. ?? X1 ??????????
??????, ??????????????????????????. ??? X1 ????????
??? Kahler ????????????. ???? (Xi; !i) ? Kahler-Ricci soliton ???, ?? X1 ?
Kahler-Ricci soliton ????? Q-Fano variety ???.
?? 7. X1 ? Kahler-Ricci soliton ??? Q-Fano variety???, X1 ????????????? L2
?????, h(X) ? (3) ????????.
???????????, ??????????????.
????
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